Solubilization and affinity purification of the Y2 receptor for neuropeptide Y and peptide YY from rabbit kidney.
Neuropeptide Y (NPY) is an important neuropeptide in both central and peripheral neurones whereas peptide YY (PYY) is a gut hormone present in endocrine cells in the lower bowel. Both peptides interact with multiple binding sites that have been further classified into Y1 and Y2 receptors. We have solubilized native Y2 receptors both from basolateral membranes of proximal convoluted tubules from rabbit kidney and from rat hippocampal membranes. Solubilization of functional Y2 receptors was obtained with both 3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonate (CHAPS) and digitonin and resulted in each case in a single class of high affinity binding sites. The soluble receptor retained the binding specificity for different peptides and long C-terminal fragments of NPY exhibited by membrane preparations. Gel filtration of solubilized receptors resulted in a single peak of specific PYY binding activity corresponding to Mr = 350,000 whereas affinity labeling revealed a major band of Mr = 60,000. Since this binding activity was inhibited by guanosine 5'-3-O-(thio)triphosphate (GTP gamma S) the Y2 receptor is probably solubilized as a receptor complex containing a G-protein along with the ligand binding protein. Y2 receptor binding sites from kidney tubular membranes were purified to homogeneity by a three-step procedure employing Mono S cation-exchange adsorption, affinity chromatography on wheat germ lectin-agarose beads, and affinity chromatography on NPY-Affi-Gel. Electrophoresis and silver staining of the final receptor preparation revealed a single protein with Mr = 60,000 whereas gel filtration showed a single peak at approximately Mr = 60,000. The purified protein can be affinity labeled with [125I-Tyr36]PYY, indicating that the Mr = 60,000 protein contains the ligand binding site of the Y2 receptor, and this binding is not affected by GTP gamma S. Scatchard transformation of binding data for the purified Y2 receptors was compatible with a single class of binding sites with Kd = 76 pM. The purified Y2 receptors retain their binding properties with regard to affinity and specificity for different members of the pancreatic polypeptide-fold peptide family. The specific activity of purified Y2 receptors was calculated to approximately 14.7 nmol of ligand binding/mg of receptor protein, which is consistent with the theoretical value (16.6 nmol/mg) for a pure Mr = 60,000 protein binding one PYY molecule. Purification to homogeneity thus reveals the Y2 receptor as an Mr = 60,000 glycoprotein.